2) A program of three-dimensional excavations begun last summer at Pallett Creek (see 1979 Final Technical Report) has resulted in documentation of right-lateral offsets that increase with with age. Also, a complex pattern of evolution of faulting and other deformation is emerging.
3) New analyses of radiocarbon dates from Wallace Creek (locality 3, Fig. 1 ) suggest that 64 mm/yr is an upper limit on the Holocene slip rate for the San Andreas fault there. Analysis of this and older data reported at the end of 1979 indicate that the slip rate is between 34 and 64 mm/yr. These rates lead to the conclusion that great earthquakes occur on the average every 140 to 270 years at Wallace Creek. One implication of this fast slip rate is that plate motions are accumulating more rapidly than they are being relieved along the creeping segment of the fault to the north. We may therefore expect the creeping segment to generate large earthquakes as well as creep. This also raises the possibility of continuous seismic ruptura cf the northern, central and south-central segments of the fault (see Fig. 1 we have no conclusive results to report yet. 6) Ray Weldon has continued his studies of the Lost Lake terraces along the fault near Cajon Pass (locality 6, Fig. 1 ). Last year's final report, which described Weldon 1 s work there during 1979, outlined his tentative evidence for a Holocene slip rate of 2 to 2-1/2 cm/yr at this site. Subsurface work this year provided additional samples that will confirm or modify this range of values. He has also identified several late Holocene colluvial deposits, each of which may represent one seismic event.
C dates of samples related to these deposits are not yet determined.
7)
Surficial and subsurficial studies of earthquake recurrence at my site along the San Jacinto fault zone in San Bernardino (locality 7, June, 1980) . Now that it is clear that tree rings do record a known, historical seismic event, Don Piepgras and I have collected many cores and slabs from very old trees near the fault in an attempt to discover the exact year of the youngest large prehistoric event.
In the main text, only items 1) through 4) are discussed in detail.
INTRODUCTION
The San Andreas fault can be divided into four segments, based upon its historical behavior (Fig. 1) . The northern and south-central segments have ruptured during great earthquakes in 1906 and 1857, respectively.
They have been dormant since their great rupture events. The central segment is characterized by relatively continuous slip at rates as high as 3 cm/yr. The southern segment has been dormant during the entire historical period; that is, it has not produced a major or great event for at least the past ~210 years.
How will the San Andreas fault behave during the next few hundred years?
This is a question of great importance for evaluation of earthquake hazard and assessment of earthquake risk. During the past five years, studies supported by the U.S.G.S. under this and earlier contracts have elucidated much of the recent behavior of the southern half of the San Andreas fault.
The purpose of these studies, now at the end of their fifth year, is to gain an understanding of fault slip rates, recurrence intervals and patterns of occurrence of large earthquakes. Such information will continue to enable more direct and meaningful assessment of earthquake hazard and determination of seismic risk.
During the first three years of investigation (Contract No. 14-08-0001-15225), I completed (1) the determination of the right-lateral fault slip associated with the great 1857 earthquake in central and southern
California (Sieh and Jahns, 1976; Sieh, 1978c) ; (2) analysis of the felt effects of the 1857 earthquake based on an analysis of over 60 hitherto unknown comtemporary reports (Agnew and Sieh, 1978) and, from these same documents, (3) the recognition and location of foreshocks of the 1857 event,
which enable location of the mainshock epicenter and raise the hope that the next such event will also be preceded by recognizable precursors (Sieh, 1978a) ; (4) the recognition of nine large earthquakes produced by slip of the San Andreas fault at Pallett Creek between ~500 A.D. and the present (Sieh, 1976; 1978b) ; (5) preliminary studies of the amount of fault slip associated with the latest few large prehistoric earthquakes in the Carrizo Plain (Sieh, 1977 , Chapter 2) and determination of an average minimum fault-slip rate for the past 3900 years in the Carrizo Plain (Sieh, 1977, Chapter 2; Hall and Sieh, 1977) .
Progress made under last year's contract (14-08-0001-16774) is reported in the 1979 Final Technical Report and summarized below:
1) I continued work on fault and deformational history at Wallace Creek and Van Matre Ranch (Sieh and Jahns, 1980) .
2) Liz Thomas began geomorphic and subsurface studies in the Elkhorn
Hills and the Elkhorn fault, east of the San Andreas fault in the southern Carrizo Plain.
3) Kristian Meisling and I completed our manuscript on the effect of the 1857 earthquake on trees Sieh, 1979 and . 4) Ray Weldon's work on offset river terraces near Cajon Pass allowed him to make the tentative conclusion that he long-term slip rate of the San Andreas fault is only 2 to 2-1/2 cm/yr there (Weldon and Sieh, 1980 Fig. 1 ) [Sieh, 1976 [Sieh, ,1978b .
The record indicated that 9 large earthquakes which occurred between 500
and 1857 A.D. had an average recurrence interval of about 160 years.
Additional radiocarbon dates and studies of the affected sediments are allowing a more refined analysis of the seismic history at this site. In addition, the fault-slip rate and variations in the rate during the past millenia will be determined from these data. Currently it appears that the average rate for the past several hundred years is astonishingly low only 10 to 20 mm/yr. This is even lower than the 20 to 25 mm/yr rate we have reported for our site 30 km to the southeast (Locality 6, Fig. 1 ) [Weldon and Sieh, 1980] and is much lower than the rate at Wallace Creek, about 200 km to the northwest (Locality 3, Fig. 1 ).
Wallace Creek
Previously [Sieh, final report for contract no. 14-08-0001-16774, 1979, and Jahns, 1980] described studies enabled determination of a minimum average slip rate of 33 mm/yr for the past ~3900 yrs at Wallace Creek, 200 km northwest of Pallett Creek (Locality 3, Fig. 1 ).
This was based on the relationship of the 3900-yr-old stratum in Fig. 7 to a 130-m offset channel. The stratum antedates the channel immediately to its left in Fig. 7 . That channel is offset 130 m. New analyses now provide a maximum slip rate for the past ^5,900 yrs of 64 mm/yr. This is based on the interpretation that the high-channel gravels of Fig. 7 were deposited within a channel that is now offset 380 m. The channel must have been cut well before 5900 yrs B.P., but the 5900 yrs date provides a minimum amount of time (and therefore a maximum rate) during which the 380 m of slip model [Sieh, 1978b, p. 3935] 
